(b) Schematic illustrating the online ozone generation and delivery setup for the linear ion--trap mass spectrometer. Ozone is generated using a 0.2 L min --1 flow of industrial grade oxygen through an ozone generator (Titan 100 generator, Absolute Ozone, Edmonton Canada) and was measured at ca. 170 g m --3 (normal) using and inline ozone analyzer (Mini HiCon; InUSA Inc., Norwood, MA, USA). Thus formed, a low flow of ozone/oxygen was added to the ion trap supply helium buffer gas using a variable leak valve (VSE Vacuum, Lustenau, Austria). This method is based on previous developments for online ozone generation and delivery for ion--trap mass spectrometers as described in reference 2 .
(a) Day--to--day variation in abundance data when using offline ozone generation Figure  S2 displays the day--to--day variation for DESI--CID/OzID measurements of synthetic PC 18:1(9Z)/16:0 and PC 16:0/18:1(9Z), and a phosphatidylcholine extract from chicken egg yolk.
Although the values for the % composition for analogous sn--positional isomers does not appear to vary from day to day, for all 3 samples, the values obtained on day 1 fall outside the error bars of those obtained on the second day. These data were acquired using "offline" ozone generation and so the variability observed likely arises from different ozone concentrations in the ion trap for the experiments conducted on different days. As noted in the main body of the manuscript, the two sn--positional isomers have slightly different rates of reaction at the OzID step in the sequence thus with different ozone concentrations the abundance of characteristic ions can vary accounting for the observed day--to--day variability in these data. Generating ozone "online" has been shown to provide reproducible ozone concentrations. 2, 4 Thus the experimental configuration was modified as shown in Figure S1 to provide a continuous, stable supply of ozone to the ion trap. 
Comparison of the relative rates of reaction of lipid isomers with ambient ozone
There are several opportunities during sample preparation and analysis for unsaturated lipids to be exposed to ambient ozone present in laboratory air. Previous studies have shown this reaction can be rapid. 5, 6 It was thus necessary to establish whether the sn--positional isomers would have similar or different rates of reaction under these conditions as this could alter the relative populations of isomers in the sample arrays.
To investigate this effect the synthetic PC isomers PC 16:0/18:1(9Z) and PC 18:1(9Z)/16:0 were deposited onto PTFE spots in a sample array and were left on the bench for 15, 180 or 1440 mins. Following these intervals the arrays were analyzed using DESI--MS in positive ion mode (as The data acquired at longer exposure times are summarized in Figure S4 and show the significant production of ozonides; consistent with prior reports. Importantly however, the ozonide production is comparable for the two isomers investigated suggesting that ambient ozonolysis will have a negligible impact of composition estimates based on DESI--CID/OzID analysis. + ions (m/z 782). All data points represent an average of at least four technical replicates. Uncertainties shown represent the standard deviation. Figure S4 . A coronal section of the temporal lobe of the left hemisphere of a sheep brain was dissected and sliced to a thickness of 30 µm as described in the Methods. A small section of the slice was prepared for mounting onto a glass slide and was positioned with the sagittal face upwards for analysis and the outermost side of the left side of the brain was oriented at the top of the slide. 
